sarching PAJ 

PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-1 32269 

(43)Date of publication of application : 28.05.1996 



1 — : 

(51)IntCI. 


B23K 26/00 
B23K 26/06 
B23K 26/08 




(ZDApplication number : 07-091275 


(71)Applioant : 


RIKAGAKU KENKYUSHO 


(22)Date of filing : 24.03.1 995 


(72)lnventor : 


KAWAMURA YOSHIYUKI 




TOYODA KOICHI 


< ' — 

(30)Priority 

Priority number : 06244763 Prionty date : 


1 3.09.1 994 Priority country : JP 



(54) LASER MACHINING METHOD AND DEVICE THEREFOR 



(57)Abstract: 

PURPOSE: To provide a laser machining method and its device which are capable 
of forming a body with a minute arbitrary shape from a desired material without 

limiting the material to be machined, 

CONSTITUTION: A measuring laser beam for measuring the surface shape of an 
object 10 to be machined and a machining laser beam for removing a surface 
substance with the irradiation on the surface of the object 10 are converged on 
the surface of the object 10 by means of the same condensing lens 38. The 
converging point on the surface of the object 1 0 is scanned on the surface and 
also, while the converging point is moved successively by steps from the surface 
to the inner part of the ol^ject 10, in accordance with the surface shape of the 
object 1 0 measured by the measuring laser beam» only a substance at a desired 
part is removed from the surface by the irradiation of the machining laser beam to 
form the object 1 0 into the desired cubic shape. 
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-j[ipx^gj£fflv>fctox:^j£©i&f^eyiii^T. p3Soij 

®:&Aqx bT =^ j^^-r siDX?3 ?itco(,^T®iW-r 
-So l)nxi|^i:LT07lc^-rRSt*c©ibax!t^2O 
0J£ffl</^THftft2 0 2:&?g^-rs#&<oAnx:&?i*s 

<3!)i&pxfS[2 0o<D<i!i®itax<ofiifcttx y-^RgW^/x 

•rA 1 8 a;(f!ffl</^6>n«>o 20 
Co 0 5 3 3 (^1 ISI^) m^UyXS 8 

-7t%tbWb (jbpxfflix— f-2oft^e>oAnxfflP— If 

-^tiffll*^*'5:l^o ) ^ lllteeH4 0^tilte$-&^i; 

— >t^iinxl^i 0 o<Daffi±{c^S*-ttT, ^^SE^iC 
S gffic!)ffm*^®}g«tf^J^M 2 6 J; *) S^ffi 

CO 0 5 4] *:*5. ^tai•r?>^fM^^:^iv^T^>^ s^^a 

b. mtsSfi 4 0 fc ^ t> icTk^ 

^i&7.x-5>^4 2*gfi)$-li-, S^SjiStc43lt^JjnXl% 
2 0 0 <Dg®<D}gt^«^iSJg4^'li-iJ^P 2 6 E<t 

K-efj-iJ b. ft 2 0 2 -^Y^m ^ rcib\mn^u 2 

[0055] (H 2 m) l^^X 3 8 <D*#,*''taX 40 

®2 (08 #91) ±it{iES-r5a;3it:. BTisb^v^Mlft 

[0 0 5 6] (^3®lt) JWXfflU— -*f-2 0*>5.finX 

ffi U-lf b. Hl^aS 4 0^5. X}K.7i(.^Wli 

ttPJffl b— 1f-^) **PX^^ 2 0 0 <D^iffi±fc^^^-y: 

X. issxM 2 * r-inx!^ 200 ommwn^^^i:t ^ ^ 
t\cr^^ (08#fl§) o c<ot*o3ftpxfflu— If— 

)fe«t:lelfe^a4 0tC<fc^iBX?^2 0 0 (D^SlMM t<D'm 

09 (a) tCa^tJ;3tC«:5o 50 



[0 0 5 7] Z.(Om.. ^ffiJ^:KltiiSg2 6tcJ;»?lf 

©jtaJiSA^H^S2 0 2<^)»^®t^^c&«>i:ttt^ *J®g 
B 2 8 J: 0 ^aiaiiiii 2 brinxs b— 9*- 
roj tcb^ Anxfflb— lf-7i6©PJtii:<ts 

[0058] sfc. ^mBmYM^m 2 e ^ o i+m^ 

nfcjiinxfflb— »f-)fe (4i5<J;lfft«!iffi b~if-)t) 

Sj;S/!)^Hfta 2 0 2 c[>iTffi<Dj^ijics i: ^ 1 m 

pg-et+ijb^c^SJ^^iclcS-iJt/^r. SiJli^a2 8tcj;i? 
?t«pa5gi 2 2 bTipxra b-1f-)t©?teS*P 
^b. ipxfflb— lf-7^<^SiMlc<};Sl^^^£fi©lliS 
*tTV\ iipxffi 2 *^P3^®k: * i> <); ^ fc-r So 
CO 0 5 9] ;&^$^ti:fcnf5Snx?^?a. Aax 

[0060] 4®isg) mtuyX(DmM.m^:Lm 3 

[006 1] C^S^Pi) iWXfflb— *f-2 O^^SiPX 

ffl V-'^-'HMmM b. OfE^S 4 0 ^4 5 t>*fc7j<^^S!i 
7s7—i^ 4 2 <Df1f iifc <t 0 s iPXffi b-+f->t (43 j; tf 

if-iJffl u—if-Tt) %ibpx!|%2 0 o<Dasi±K:jtft«-e 

T, iPXiS 3 $ t;-j!jpX^^ 2 0 0 St 5 <^ 

i:K!S:S (ia8#|.g) o <l<Dt^<DtoXfflb— tf-)t<'5 

)tii;(i$E^S4 otc<t%j[ipxr^2 0 oiDmunt(om 

®9 (b) ica^-ri-plc&So 

[0 0 6 2] iltomt. affi]fl?^H-iM2 6fcJ:t)H- 

jpssnrcspxra b-if-^ (fe^ ifn-ii^ b-^^-jie) 
co^,^!b^H^a2 0 z<owmn\ctb^t^\t. « 

a 2 8 J; TtftlSISig 2 2 bTAnxffl b— tf- 
^£D)tS* ro J tcU jiiPXfflb— !f-J1&<^ft8Mtcj;S 

CO 0 6 3] S®®4^ti-iiSK 2 6JcJ:!3fi-il^ 

nfdjPXfflb-1f-7t (*5j:tffi-?)liJfflb-1f-^) Ojfe 

■&MM^n a 2 0 2 ©»f jso^ijic fesii^t*. ^sm 

P^T^ffSiJ bfcaffi?K^^lcS-:Ji>Tx ^JP^S 2 8 J; 0 

^S»§§ 2 2 ^ifeW bTiJPXffi b-1f-7tiO)^t%il^ 

s b. ftpxffl b— »f-^<oi§itK: i ^mnw&^omm. 

[0 0 6 4] J&fc, =&^^fc43tfSilPX^*». ipx 

$ij|iisS2 8'\i±i:^3*nTf2ii^n?>o 

[0 0 6 5] Si^»PX®n (08#PI) m%^^ 

[0 0 6 6] $fc> b-1f-j!)nXt^«>H^^tt2 QZOm. 
i5]%>. 0 5tc5^bfc=^#:l 0 2«oaffli:|5ltStc|!fllS4*c 
trji^-h\ cc!)®^«^2(?3^]6ii«fyic:J;Sb— »f-iDX 



(9) 

15 

[0 0 6 7] tBiC. iDl!^2 0 0<^>IilK^M4 0<0® 
felft^FRlO^ffi 2 0 0a j&Sl/^tiSS® 2 0 0 b^APXf 

•5tc, W-tf-Sg|*->XrAl 8 b*ffit/'>TU— if-iq 10 

i>&tT'5ti#tcti. ix— 1 6 ofsaxm 2 0 o^ffi 
2^ffl(/-»Tff('\ iDXife2 0 0Sffi±^^::fe^ts^"-•^f— 

6^0^«> iHlS^B4 0:fee.tfK:Sii:^i!/XT— 

5^4 4*fflV^TtT^<fc"5K-rWf<tV^ 

[0 0 6 8] :&*3. ±l2Lfc=&^M!lJ<:*5(.^Tv ibPXfll 

t#^fci6ti2'^=5:!|%KI^SMtt, itaX%I(Of^aS<D 3 ^ 20 

[0 0 6 9] SS^3'•^*^W>i^li;■r*v^iDXi|^:g^^ 

^mim<r>-:rub\ AnxmjS®ffiT*?i^jec-rct*^ 

ap.nT</^?.*^\ cK^-Zi^o^lMM c/us/jSiaxtiiO 

2St^3S*l:bMT§o ti^oT. j[iPXtl*^1t/jN^^-&fc(4> 30 

d o:/ utc J: 5 liPX^giOffiTA^^ b < MfP « ipx 

tCJSrSo JKDfcfe. iPXfelAW^^'a-tcS, *^^IC 
J: § U— »f-j!jPX:^^*5<fctf lx-1f-ft)X^S5&ffi</> 

[0 0 7 0] iraxfflL'-1f-i:bT(i, ±f3t;fc 
[007 1] *fe> ?tMllli5tltc<kS^S©Sijm, M 

[0072] L"-»f-ilDX<^)AnX«igii. ±12 



1fP¥8-l 3 2 2 59 
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^&ffl^/^fc^^^ctt. 1 miXTt APXfig^±tf 5 ci 

[0 0 7 3] SetCtfc. ±i2Lfc=&l|]SS0iltfeV>T 
B^tc J: S if-ADX^Siic J: 5 l^-lf -jtaX i: x ^ 

[0 0 7 4] ±Etfc|g2<0|ISSWC*3V^T 

~^<5??Ilht i: fcitfflf -S <fc ^ til LT *> i/\ 
[0 0 7 5] ±l5Lfcm2<OllfiiiMt*5V^T. U 

[0 0 7 6] set, ±ffiLfc=&^ljS{?"JlC*5V»Ttts St 

mm ]y~^-%tMxm i^—tf-jt i: 

^3 4, i^jEi45-7-3 6, mtx^yxzs) ^m^^x 

%^i^^m^^xiMxm<D^micwt \.x^^\i^. 

[0 0 7 7] ±iaLfc#^iiWC*5tti»U'-1f- 
[0 0 7 8] ^e.JC. ±|Btfc^^SS^JtC^3tti>U'— tf 

[0 0 7 9] 7-<'-K/^yi'|iJ12i^fflt^^5 
ti:«:< >f-J!iPX^fT^^^tctt, milOJ^^KAP 
X-r^fc460j!)PXtl©S^PS^^i6»*«fc < }^^LT*i 
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CO 0 8 0] o 5 {.tctaxmcom^m^^Mt^tcibiz 

[008 1] uK'^^wMm m?ii£. mm(om^^m^ 
It. 010 tcmtJn r> ]mmm>^MMmm f kop 

M f {>tST'<DAniffl u— If ~->t<i!>niit 3 0 2 i3mPi^± 10 

©Apxti 3 0 4 (ommic^mt^ «fc ^ tc^^-r 5o 

CO 0 8 2] &L±<OX=7^m^K:)S\,^r. iXOMS 0 4 

r tite J: t) > itaXffl U-1f-^®i1>«i 3 0 2 i: ^ bT 

C 0 0 8 3 ] LT. ibDXffi U-^~^<Dm^ f #3£<0 

5r|.it3 0 2A'«j!raX!^3 0 iommt^^t^^^i^. in 
XffiU'— !f-^i:AnXl^3 0 4 i:^tajl:*Wfc^i6*-&v 
iEiH 1 *®)^$-&^*^ ^ ±S Lfc^{^J&?T -5 21 1 tci J; 20 

i: trmfdjDXif^ 3 0 4 c 5 feOTfe 

CO 0 8 4] itm&^^m^jm. f 1 <owyX3 

0 0 fc bTtt. Aaxffl U-lf -Tfet^ItS d i:^^^llt f 

1 t<om^^^&t¥m (F = f l/d) ijH 0&±X'^ 
StOAW$UV\ 30 

CO 0 8 5] mmm^m m^^t. mmmm^nM 

ti, 0 1 1 K:S^-r«i;-5tJ:. im^U^^MMmm f 1 
yX4 0 O^fflv^Tx iPXffi ix— *f-Jt(D3tfili*'«»&Rli 

±<OiPXt^ 4 0 4 cDilffili:MbTililt<:^§<fc o Jc^tIS 

2 -po^f^s *nxii^ 4 0 4 omm^nom^-bm±t^i^ 

[0 0 8 6] U±(Ok^fSim^iC^^^r. AnX!l^4 0 4 

eimc . Mxm U~^-^(Om^. f *HuR-r 

CO 0 8 7] ^LX, IWXffl l'-if-^'7)«^ f *Mug 

•r^?,^MffiH4 0 2*^jbpx^^4 0 4:<ommtmMt?>jf^ 

^K. tuxmi^—^-yttisax^^o 4 t^mM&il^^ 



t VXm^ fclXiXm 4 0 4 C ^)^-^ # S 

(r>X'S> K> . c (omwm^M^t lx u—^~isax^n^ 

CO 0 8 8] iS:*5. tmmm^Mlk^m f 1 (D^:/X4 

0 0 LT». iPXffl U— •f-5t©SSd i:m^Sg8t f 

1 tomw^^^t^m (p=f i/d) 

[0 0 8 9] 3&:4b\ -^tc, !i^MK:i^-»f-MI>fbTC 

^m-^ctif^^i^nx^-'^o 

CO 0 9 0) c(Drcib. ±BLrc7i<.w-?mm-^s^x}icm 

■9-~Jil*®SSSTiPXffl ^-1f-)tJ&i!)PXl!!afcPII^-r 

^^taxmcmM-r^t, 7i^wmM^\cis\f^x^t. apx 
m u-if-7t<oji^, f {>r5fi®^i^ 3 0 2 timm-^mx 

^3 0 4 tOSffi'Ol^So:)*^^, ipxtis 0 4<om<D^& 

A^&af §PII*f4fi4 0 2*'i^<5!l!f iij!lPXtl4 0 4<D« 

m<omn.<o^^. Apxii^ 404 ©ffifD^fitci^w^-^-^ 
c * < nma^-t s u ^ jb^T t So 

[0 0 9 1] Sfc, ±Etfe7j<¥!llM?4^e>m^liltfB 

T{i^fcP3ttttcDilPXtl%ffM-r§ii^fc|gUT§iB^ L 

CO 0 9 2] ±fBLfc7lcsFM«*Hfc*6t?tSi£ 

TiS: < . ±IB b /fc^ 1 o^iifi^ja e. fern 2 ©^aieij 
i:in)ii}c, rnxm^-^^sff^tr^B^^n^rctbiz^if^ 

CO 0 9 3] tfc. ±ISLfc^l(?)|ISime.tfK^2 

(DmMMi^^^^xM^hTci.'y^. iMX'^oimx'm^M 

<b— if-Apx*ff^*&tct±. rnxmu-^-mm 

CO 0 9 4] JjPXfflU— *f-;)t%if<OU— 

<?:)til:/] amc^Wi LT ts t) , ipx^ u— !f-?tti: J; ^iia 
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c (Di^SifiA^^M wif-finxiS£*5it5inx®^#5 
«?t5«-&K:x ^^^P-if-liPXjiST?®l)PXffi^-if- 10 

[0 0 9 5) -73, 

if-^®te:^3cD^a<D8^»<iA^^Mi'^-r-inx^K:t5 
tt^iPXffi^^^oDfciif^^&^SJc^Jfftv^^Kiti, ipx 

ttSb— »f-4PX%tT^^^t, ^MU— If-iPX^T* 
[0096] 2:-5Lfc W1f-APX^t?0 1^— tf -JtO 20 

[0 0 9 7] 13. /Vl/X • tf-T^ttfel/^TUJ:^ 

ti(O^M^±^'^'^^^^i'i-> S^V— »f-iPX^{c:33frt 

[0 0 9 8] $/c, muv-'^f-mc^^^rtiitjiDms. 

^igAp^-itntf <fc < , <: ^ L;fe*J«D«iPXffi Wif-<o 

[0099] 

[0 10 0] m:<Dmi.tmfiE<Dimmxu:m^jj 

fc!t^glt£t^<J: D^JPXti^^ff^-rs J;^ JtL/cfcii). iP 
Xi^'NiO »f-:)t<0IgMgP&5r^ife)®l-r^ C t J; 
0, ipX!!^±®ffMtDg|5ffiOi|^M*l^*TtSJ:-5K:«: 



[0 10 1] S£oT, *^B^tcJ;*a(fx ApX)t*^i;§§ 

[i2i 2 ] &ioim<r)isaxmK^n m^Mm- § i^<oipx 

[03] S:^f*:ij^oi)qxtJii:H^lfi*?g^L^ct>^8S'£^ 

U (a) ii±mmx^O. (b) {4iEE@T'fe-i.o 

[0 4 ] u-it-iiaxomm^m^^t ±mmxh 0 > 

(a) lAiPXffi2«T'iPXtfc^^*S^U (b) jbPX 
®3*T'iPXb?£)KI^*^b. (c) aft^idPXSnS 

-eitaxLfc^^^^-ro 

[05] i)PXffi<D^®;K^^-rM:'cm«a0r'feSo 

[06] 2^^P^<D^2cr)^]!iS0)Jlc<};5V-+f-JlPX?^j* 

omBS«j^iJisi0f-^s<. 

[07] RSi>c<OilPX^ai:a^j!lPX*Sl*->&JB^$nSH 

n^tcom^^^tm.mmx'h?>o 
[08] p]ft:K<?:)ipxij*^p>=^a^ffMfsi^Oji]Px 

[09] i]axMu-f'-m^mtmm.mmicj;:UQx 
^(om^n t.o:>mu^^L. (a) iispx®2j£j^^-r 
-sii^^s^b. (b) imxmsmmt^m^^m 

to 

[010] 7j<JFgg|*?i3&^W-r5fcl6<D^g|51KBa0-eS 

[01 1] mmw^^^t^rt:tb(ow^mm^$> 

So 

[«^€©ii^] 

10, 100, 200, 3 0 4, 40 4 iSOM 
12,44 Sl£73 iRl^ 

1 4 

1 6 i^— y-7t 

18, 18 a, 18b U-^-m 

2 0 iPXfflV — 

1f- 
2 2 

2 4 m^yt^^ 
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2 8 

3 0 



3 2 
3 4 

3 6 

4 0 
4 2 
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* 1 0 2 
20 2 
200 a> 200b 

300 

302 
400 
*10 40 2 
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